 Abuse of prescription opioids is widespread within prisons.  There is significant variation internationally in the type of opioid abused.  Further research is needed regarding how to effectively respond to such abuse.  Assertiveness and safer prescribing training for prescribing staff is needed.  More research is required on the development of less abuseable preparations.
Introduction
Recent estimates suggest there are between 15 and 39 million problem opioid users worldwide (Degenhardt and Hall, 2012) . This is part of a much larger estimated number of between 162 million and 324 million people who, in 2012, had used any illicit drug (World Drug Report, 2014) . Such users are disproportionately represented in the criminal justice system (Dolan et al., 2007; Fazel, 2006) . For example, in America, over 200,000 opioid dependent prisoners pass through the correctional facilities annually, and it is estimated that more than 50% of prisoners in the USA have a history of substance misuse (Mumola and Karberg, 2006; Nunn, 2012) . It is also widely accepted that prison is a high-risk environment, which makes some prisoners vulnerable to initiation of drug use, including heroin (Boys et al., 2002) .
However, upon entering prisons, many opiate users cease injecting and, due to security processes that disrupt trafficking into prisons, resort to obtaining supplies through other means, including opiates prescribed in the prison setting. Such a practice makes these prisoners vulnerable to harassment .
Whilst historically, prisoners have been denied opiate substitution treatment (National Quality Forum, 2007) , recently in the UK there has been a significant increase in the prescribing of opiate substitution treatment in prison settings (Wright et al., 2014a) . Typically, opioid substitution treatments are either methadone or buprenorphine (Nunn et al., 2009) . In addition to the trend of increased prescribing of opioid substitution therapy in prison settings, many prisoners present with comorbid physical health problems resulting in pressure for prison-based clinicians to prescribe opioids and there has been increasing concern amongst both clinicians and policy leads regarding the abuse of such prescribed opioids in prison settings (Public Health England, 2013) .
The US National Institute of Drug Abuse (NIDA) defines Prescription Drug Abuse as "the use of a medication without a prescription, in a way other than as prescribed, or for the experience or feelings elicited" (2014) . This definition concurs with the WHO definition of Psychoactive Substance Misuse as the "use of a substance for a purpose not consistent with legal or medical guidelines, as in the non-medical use of prescription medications". The term is preferred by some in reference to abuse in the belief that it is less judgemental (World Health Organisation, 2015) . Therefore, our review considered "abuse" of prescription opioids as defined by administering legally prescribed medication through unlicensed routes such as injecting, smoking or intranasal administration (commonly referred to in the literature as snorting or sniffing); or diversion which is defined as the transfer of medication from a lawful to an unlawful channel of distribution (NIDA, 2014) . Diversion of prescribed opioids, particularly methadone, is a global public health problem due to increased risk of overdose fatalities (Madden and Shapiro, 2011) . It has also led to an increase in the incidence of opioid dependence (particularly in regions where, or periods when, heroin availability is scarce) and therefore has compromised the public acceptance of long-term opioid prescription (Bell et al., 2009 ).
Diversion of prescription opioid methadone, or buprenorphine, maintenance medication is common. In community populations, self-report estimates range from 16 to 60% (Davis and Johnson, 2008; Gwin Mitchell et al., 2009; Winstock et al., 2008) . Almost 20% of individuals inject opioid maintenance medication that is prescribed for either oral, or sublingual, consumption (Winstock et al., 2008) .
A variety of motivations have been cited for buying illicit prescription opioids: a desire for a euphoric experience, to ameliorate symptoms of opiate withdrawal, or to control symptoms of pain. In highlighting different motivations, the authors reported that the group who used prescribed medication for euphoria were also more likely to divert such medication. They suggested concentrating criminal justice efforts on these groups rather than on users who tended to use illicit prescribed medication for amelioration of either withdrawal or pain symptoms (Davis and Johnson, 2008) .
However, prescription medication abuse is not limited to community settings and has been highlighted as a major concern amongst prison populations (Hendrich et al., 2011; Singleton et al., 2003) . Commonly prescribed opioids in UK prison settings include methadone and buprenorphine. Methadone is currently prescribed in UK prisons in the liquid preparation as it is seen as less amenable to diversion than tablet preparations.
Buprenorphine is currently prescribed in sublingual preparation either as the monobuprenorphine product or as the combination buprenorphine/naloxone product (Wright et al., 2012) . Internationally, there have been reports of abuse of both prescriptions in the prison and community setting. Gordon et al. (2011) report in their paper that buprenorphine prisoner patients are more likely to be terminated from their treatment in prison for potential diversion of the medication. The criminal justice system in the USA is, therefore, reluctant to prescribe opioid treatment (Kinlock et al., 2009; Nunn et al., 2009) , with a strong preference of having drug-free prisons (Schwartz et al., 2011) .
Therefore, in light of the growing problem relating to prescription opioid abuse in prison settings, it felt timely to undertake a review of prevalence, risk factors, and interventions for prescription medication abuse.
Methods
MEDLINE, CINAHL, The Cochrane Library, PsychINFO, EMBASE, ASSIA and Science Direct databases were searched in ATHENS from the period of January 1995 through October 2015 using internationally accepted MeSH headings outlined in Table 1 . The date range reflects the fact that prescription opioid abuse in prisons is a relatively recent problem. Therefore, little empirical evidence had been collected before 1995. Full text articles were also hand searched by examining the reference list for other studies of relevance not identified through the electronic searches.
Google Scholar was accessed to search for empirical grey literature.
Inclusion and Exclusion Criteria
Quantitative or qualitative empirical research studies either exploring or evaluating the risk of abuse of prescribed opioids in prison settings met the inclusion criteria.
The search was limited to human studies published in the English language.
Studies that considered the following were excluded:
 Abuse of non-opioid drugs  Opinion pieces or discussion papers  Pharmacokinetic or pharmacodynamic studies  Papers exploring diversion in the community (i.e., non-prison) settings
Study Selection
Abstracts of identified papers were independently assessed against the inclusion and exclusion criteria by ZM and NW. Discrepancies were resolved by consensus meetings between ZM, NW and PH. Following this process, full papers were retrieved for review by ZM.
Quality Assessment
The quality of quantitative papers was assessed using a checklist (see Table 2) devised from the UK National Institute for Health and Care Excellence (NICE) guidelines manual and the Cochrane Handbook for Systematic Reviews (NICE, 2012; Higgins and Green, 2011) .
It is acknowledged that whilst there is no consensus regarding the application of quality criteria to qualitative research papers, many accept the need for clear and transparent approaches for judging the quality of such research (York University Centre for Reviews and Dissemination, 2009) . To this end, quality of qualitative research was assessed using the CASP framework (see Table 3 ) (Casp,2013) . Such use of checklists at the stage of synthesising the data facilitated assigning greater prominence to findings from papers that had more methodological rigour.
Results
Three hundred and fifty-five abstracts were identified from the electronic databases.
Two hundred and eighty-one were excluded because they did not meet the inclusion criteria and 32 duplicate abstracts were excluded, leaving 42 abstracts for which full texts were obtained for review (see figure 1) . A total of ten papers met the criteria for inclusion (see table 4 ).
The limited research findings highlighted differing practices of opioid abuse in prison settings. Such practices are outlined below. We did not retrieve any prevalence studies pertaining to prescription opioid abuse. Also, we did not retrieve any studies pertaining to treatment interventions aimed at reducing the risk of prescription opioid abuse. Therefore, the findings reported below relate to themes emerging from the data regarding differing practices of prescription opioid abuse and how factors external to the individual (e.g., the prison environment itself) impact upon such practices. The themes were derived from applying the checklists highlighted in Tables 2 and 3 to the included paper
Heterogeneity of Prescription Opioid Abuse Practice
The review highlighted prescription opioid abuse in prisons as an international phenomenon, as evidenced by data reported in the USA, Canada, UK and Australia.
However, significant differences in abuse behaviours between different countries were reported.
The Horyniak et al. (2011) Australian study highlighted the practice of unlicensed inhaling buprenorphine, which was more common amongst individuals who had a history of imprisonment. Inhaling buprenorphine was typically practiced as "chasing" off foil. However, none of the other studies included in this review highlighted such a practice. Also, the authors highlighted regional differences between different jurisdictions in Australia. Therefore, such a practice is possibly confined to certain regions within the Australian subcontinent.
The theme of regional variation of abuse of prescription opioids is supported by the findings of the Johnson et al. (2012) Canadian research that surveyed over 1200 male prisoners who were being prescribed methadone for maintenance. They found significant regional differences in the prevalence of both morphine/hydromorphone and oxycontin unlicensed use. The study by Wunsch et al., which was conducted in the USA in the context of widespread media publicity regarding unlicensed oxycontin use, highlighted both age and gender variations in the unlicensed use of prescribed oxycontin. Females and those under the age of 30 were more likely to abuse oxycontin. Oxycontin abuse was also associated with wider poly-drug misuse of prescribed medication.
Oxycontin abuse was not reported in either UK or Australian cohorts. Rather, buprenorphine abuse appeared to be a phenomenon reported amongst UK and Australian cohorts and the unlicensed nasal route of administration appeared to be almost exclusive to the prison setting. It would appear that the reduced prevalence of injection and the reduced supply of drugs contribute to a culture of unlicensed nasal administration of buprenorphine within some prisons (George and Moreira, 2008; Horyniak et al., 2011; Tompkins et al., 2009; Wright et al., 2015) .
Impact of the Prison Setting upon Prescription Opioid Abuse
In their 1998 UK survey, Swann and James found that 10% of the sample stopped using all opioids in prison as they had "reached their time" (1998). For those who continued, most reduced due to the cost and limited availability of drugs and there was a tendency to switch drugs according to whatever was available. Only a small minority used prescription opioids inside the prison, namely diverted methadone. this form of prescription medication abuse was not limited to prisons in which the medication was prescribed; i.e., there is diversion into prison of buprenorphine prescribed in community settings. That said, the primary source was diversion of prison prescribed opioids and participants described a variety of techniques used to divert buprenorphine administered via the sublingual route. Such techniques involved seeking to evade the monitoring process of supervised consumption (also referred to as directly observed therapy) by concealing the medication in an area of the mouth other than the sublingual area, substituting sublingual buprenorphine with a different tablet (typically paracetamol), or removing the tablet when the gaze of observing discipline or nursing staff was distracted. Prisoners reported variability between professionals in the stringency of observing administered buprenorphine medication. The widespread unlicensed use of buprenorphine was primarily linked to availability, although cost of diverted prescribed buprenorphine varied between establishments; i.e., as would be expected, the cost was higher in prisons where the medication was not prescribed. However, a relative loss of tolerance to opioids on account of reduced prison supply meant that users experienced a heightened euphoric effect due to occasional use. They also reported a long duration of euphoric action through nasal administration of buprenorphine (i.e., up to 24 hours) and therefore, it was expedient to use such medication in prisons. They reported that the nasal route of administration intensified the euphoric effect. Additional motivators for such use were described as an escape from the monotony of prison life. For some, they reported that using buprenorphine was less likely to lead to formal sanctions if caught by prison authorities, as it is an opioid that has licensed medicinal use.
However, for others, this was a disincentive, since the risk of getting caught heightened the pleasure of illicit opioid use. Despite small sample sizes, the data possibly highlights a trend away from small-scale use of diverted methadone abuse in UK prisons to widespread unlicensed use of diverted buprenorphine.
Our review highlighted a paucity of international data exploring this trend. Indeed, the only relevant international data that we identified was that of descriptive data pertaining to secondary outcomes in the USA, a randomised controlled trial conducted by Magura et al. (2009) . The authors reported that six buprenorphine patients and one methadone patient had their medication stopped due to attempted diversion (comparative statistics were not provided).
Woodall highlighted staff constraints as a significant factor in controlling illicit opioid use within prisons; i.e., staff shortages due to either budgetary constraints or long- However, the theme of buprenorphine misuse in prison was confirmed in the research undertaken by George and Moreira, who, in interviewing patients recently released from prison attending a community drug service, found that intranasal administration of buprenorphine was a practice almost exclusive to the prison setting (2008) . Participants stated the following motivators for such a behaviour: it is safer than injecting, the ease of procurement in prisons, and the rapid and intense onset of action. Published in 2008 (the date of recruitment was not stated), participants at that time were unaware prior to imprisonment that buprenorphine could be administered intranasally.
Abuse Potential of Buprenorphine/Naloxone Compared to Mono-Buprenorphine
A theme emerged that mono-buprenorphine was more likely to be abused than the buprenorphine-naloxone preparation. This theme is evidenced by price differentials between the two preparations highlighted in the Wright et al. UK based study (2014b). Further evidence is found in the Horyniak et al. study, which explored the finding that across three Australian jurisdictions, compared to inhaling buprenorphine-naloxone, there were higher rates of inhaling mono-buprenorphine (2011). Similarly, compared to snorting buprenorphine-naloxone, there were higher rates of snorting mono-buprenorphine. Whilst participants were recruited from a community sample, the findings are relevant to this review since the sample that report having ever inhaled buprenorphine, were statistically significantly more likely to have had a prior history of imprisonment.
Discussion

Summary of Key Findings
In summary, our review found that, internationally, there were differing practices of prescription opioid abuse. Intranasal administration of buprenorphine sublingual tablets was reported in UK studies and, for some participants, they were unaware of this route of abuse prior to entering prison. The source of prescribed opiates in prison drug markets is not limited to prison based prescribers, although diversion of prison prescribed opiates is common. Financial and organisational constraints upon discipline staff quotas can severely restrict security responses to reducing both the trafficking of prescribed drugs into the prison and diversion of prison prescribed medication. There appears to be a paucity of robust treatment responses to the risk of prescription opioid abuse in prison settings, although there is survey evidence that suggests that buprenorphine/naloxone preparation is less amenable to abuse than the mono-buprenorphine preparation. Crucially, prisoners have developed sophisticated behavioural techniques to evade the monitoring process of supervised consumption of medication.
The strength of our research is that insofar as we are aware this is the first systematic review of the prevalence, practice and treatment responses to prescribed opiate abuse in prison settings. The lack of quality empirical research is disappointing given the high prevalence of opiate abuse, co-morbid health conditions and associated risk taking behaviours by prisoners (Milloy et al., 2008) . In particular, we did not retrieve any research pertaining to treatment responses to minimise the risk of prescription medication abuse. In the absence of such evidence, current practices include crushing tablets, opening capsules, and mixing the content with jam in an attempt to reduce diversion, with little evidence to support the value of such practices (Pilkinton and Pilkinton, 2014) . Therefore, more research is needed in this area to evaluate interventions to support safer use of prescribed medications in prisons. The findings of the review did not retrieve any research pertaining to which prisoner subgroups are particularly vulnerable to either harassment or bullying attempts to divert medication. It is possible that some prisoners, due to age, comorbid mental health problems, or learning disabilities, will be particularly vulnerable and this illustrates an additional area that merits further research activity.
Pending such developments, several strategies have shown promise, including prescribing forms of medication, which are less amenable to abuse (for example; liquid rather than tablet preparations). Also, the practice of crushing buprenorphine tablets prior to administration has been suggested as an effective practice to reduce the risk of buprenorphine diversion whilst not altering the bioavailability of the In addition to new product developments, more research is required regarding the potential of wider developments in service delivery and organisation to reduce the risk of prescription opioid abuse. Such developments could entail training for staff in protocols for medicines management and assertiveness training for prescribing, dispensing and administering clinicians.
Changing Trends of Prescription Medication Abuse in Prisons
Our review highlighted changing trends in prescription medication abuse in prisons, with early studies highlighting a practice of methadone diversion (albeit very low prevalence of such practice), whereas latter studies concurred regarding the high prevalence of buprenorphine diversion. The typical presentation is that of patients with a history of drug dependence presenting with symptoms of musculoskeletal pain. Assessing whether the presentation of pain is credible or in fact a hidden agenda to obtain prescription drugs for subsequent diversion can be difficult. It is possible that future organisation and delivery of healthcare in prisons will benefit from integrated working between addiction services and pain management services.
There are also anecdotal reports of sedative antidepressant and psychotropic abuse in prisons (Pilkinton and Pilkinton, 2014) . The popularity of such non-opioid prescribed medications appears to be either in the euphoric feeling or the sedative action, which helps with troubling symptoms of insomnia (Wright et al., 2012) .
Prescribing practitioners believe that such attempts to divert prescribed medication threaten client stability of an already vulnerable population and impede effective care planning and treatment (Baldwin and Duffy, 2013).
Conclusion
In conclusion, prisons are settings susceptible where individuals are vulnerable to the effects of diversion of prescription opioid abuse. Pending new product developments that have lower abuse potential than existing medications, we would suggest that opioid drugs are prescribed in the least abuseable form, particularly since current evidence would suggest that prisoners have developed sophisticated behaviours to divert prescribed opioids, despite apparently stringent supervised dispensing regimes. Prescribing of opioids in prison will require a balance between not under-dosing (as such a practice will potentially trigger patients to seek illicit opioids to reach a steady state), whilst also avoiding excessive prescribing, since such prescribing practices would increase the volume of medication available for diversion. The type of medication abused in prisons varies widely between countries.
Also, such abuse is not limited to opioids, and the predominant drug of abuse in an individual prison can rapidly change according to availability. Some prisoners, on account of age or co-morbid mental health problems, will be particularly vulnerable to harassment or bullying attempts for them to divert medication. Zanib Mohammed (ZM) wrote the first draft of the article following her work around diversion of illicit prescribed medication in the prison setting. She is the corresponding author and can be contacted at Z.BiMohammed@leeds.ac.uk. Dr. Nat Wright (NW) later edited and revised the manuscript. Pip Hearty (PH) helped to prepare the manuscript, the table of characteristics, and edit the manuscript. Abstracts of identified papers were independently assessed against the inclusion and exclusion criteria by ZM and NW. Discrepancies were resolved by consensus meetings between ZM, NW, and PH.
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Cross-sectional survey
To explore the price differentials of diverted buprenorphine-naloxone, buprenorphine and methadone in the prison setting  Methadone was reported to be significantly harder to sell in the prison setting than buprenorphine (X 2 35.1 p<0.001) and buprenorphinenaloxone (X 2 29.1 p<0.001)  Prisoners reported the cost of illicit buprenorphine to be more expensive than illicit buprenorphine-naloxone both inside (z = -4.5, p<0.001 and outside of prison (z = -3.6, p<0.001)
